Excessive or risky alcohol use is a preventable cause of significant morbidity and mortality in the U.S. and worldwide. Alcohol use is a common preventable cancer risk factor among young adults; it is associated with increased risk of developing at least six types of cancer. Alcohol consumed during early adulthood may pose a higher risk of female breast cancer than alcohol consumed later in life. Reducing alcohol use may help prevent cancer. Alcohol misuse screening and brief counseling or intervention (also called alcohol screening and brief intervention among other designations) is known to reduce excessive alcohol use, and the U.S. Preventive Services Task Force recommends that it be implemented for all adults aged ≥ 18 years in primary healthcare settings. Because the prevalence of excessive alcohol use, particularly binge drinking, peaks among young adults, this time of life may present a unique window of opportunity to talk about the cancer risk associated with alcohol use and how to reduce that risk by reducing excessive drinking or misuse. This article briefly describes alcohol screening and brief intervention, including the Centers for Disease Control and Prevention's recommended approach, and suggests a role for it in the context of cancer prevention. The article also briefly discusses how the Centers for Disease Control and Prevention is working to make alcohol screening and brief intervention a routine element of health care in all primary care settings to identify and help young adults who drink too much.
ALCOHOL USE AND CANCER
Aiming to translate science into public health practice, the Centers for Disease Control and Prevention (CDC)'s Division of Cancer Prevention and Control has examined cancer risk factors and opportunities for cancer prevention using a life course approach. 1 The most recent phase of life considered by CDC was young adulthood, roughly defined as age 18-44 years. 2 Evidence suggests that exposures to risk factors during young adulthood may contribute to the multistage development of cancer, underscoring the importance of interventions during this time of life to reduce exposures. 3 Additionally, young adulthood may be an opportune time to establish and sustain lifelong healthy behaviors, 4 which can prevent cancer, and other chronic diseases, later in life.
Alcohol use is a critical health behavior; excessive alcohol use is implicated in a wide range of acute and long-term social harms and adverse health outcomes, including cancer. 5 However, the potential role of alcohol in cancer development may not be well understood, or even recognized, by many adults. 6 The prevalence of past-year alcohol use and past-month binge drinking peaks among young adults (aged 18-44 years), 7 presenting a window of opportunity to talk about the associated cancer risks and how to reduce a risk factor by reducing excessive drinking. Evidence indicates that excessive alcohol use can be reduced through community-level policy interventions, including increasing alcohol taxes and regulating alcohol outlet density. 8 Further, alcohol misuse screening and brief counseling or intervention (also called alcohol screening and brief intervention [SBI] ) is also an evidencebased and recommended [9] [10] [11] clinical preventive service to reduce excessive alcohol use. This article provides a brief overview of the association between alcohol use and cancer, describes alcohol SBI's efficacy and key components, places alcohol SBI in the context of cancer prevention, and reviews how CDC is working to make alcohol SBI a routine element of health care in all primary care settings to identify and help adults who drink too much.
Alcohol use can contribute to the development of cancers of the breast (female); liver; colon, rectum, mouth, pharynx, larynx, and esophagus, and accumulating evidence suggests causal associations with other sites such as pancreas and prostate cancer. 12 Some evidence suggests that alcohol consumed during early adulthood may pose a higher risk of female breast cancer than alcohol consumed later in life. 2 Alcohol use is related causally to cancer. 12, 13 Alcoholic drinks contain at least 15 carcinogens; the most potent are ethanol and its metabolite, acetaldehyde. 12 The mechanisms by which alcohol can cause cancer are complex, not completely understood, and may differ by cancer site, but there is ample information to consider the role and impact of these mechanisms. Possible carcinogenic mechanisms include causing direct insult to tissue, promoting oxidative stress, interfering with DNA synthesis and repair, increasing estrogen concentration, thereby activating cellular proliferation, interfering with folate metabolism, and inducing cirrhosis and chronic inflammation. 12, 14, 15 Regardless of drink type (beer, wine, or liquor), the risk of cancer increases with the number of consumed drinks, and even one alcoholic drink a day increases the risk of developing cancers of the breast (female), mouth, and esophagus. 16 Reducing or discontinuing alcohol use may help to reduce the risk of cancer. 17 Based on epidemiologic research, the 2015-2020 U.S. Dietary Guidelines for Americans state, "If alcohol is consumed, it should be consumed in moderation-up to one drink per day for women and up to two drinks per day for men-and only by adults of legal drinking age... The Dietary Guidelines does not recommend that individuals who do not drink alcohol start drinking for any reason." 18 In the U.S., a standard alcoholic drink contains 14 grams or 0.6 fluid ounces of pure alcohol, which is the equivalent of one 12-ounce can of beer (5% alcohol), one 5-ounce glass of wine (12% alcohol), or one shot (1.5 fluid ounces) of 80 proof distilled spirits (40% alcohol). 18 Lower consumption limits are suggested for women than for men because given the same amount of alcohol consumption, blood alcohol concentration is proportionally higher among women because their bodies are generally smaller, have less body water, and metabolize alcohol more slowly. 19 Both the U.S. Dietary Guidelines and levels of risky drinking suggested by CDC 20 caution that there are circumstances in which individuals should not drink. In addition to the recommendation of abstinence for pregnant women and youth (aged <21 years), any alcohol consumption is risky for individuals who are dependent on alcohol or unable to control the amount of alcohol they drink. Further, the CDC guide recommends that individuals consider limiting or abstaining from alcohol use if they take prescription drugs that alcohol potentiates or inactivates, have medical conditions that can be made worse by alcohol (like liver disease, hypertriglyceridemia, and pancreatitis), 21, 22 or plan to drive or engage in other activities that require skill, coordination, or alertness. 18, 20 Healthcare providers can discuss alcohol use with their patients so they better understand their individual health risks. The U.S. Dietary Guidelines do not represent an absolute safe amount to drink for an individual, but are population-level suggestions that are intended to keep most people's health risks from alcohol low. Risky alcohol use leads to increased risk of health problems and includes (1) excessive drinking in a single day (four or more drinks for women, five or more drinks for men); (2) binge drinking (exceeding the single-day limits within 2 hours); (3) high weekly consumption (eight or more drinks for women, ≥ 15 drinks for men in a week); and (4) any drinking by pregnant women or people aged <21 years. 20, 23 The prevalence of excessive or risky alcohol use, particularly binge drinking, peaks among young adults. 2011 data from CDC's Behavioral Risk Factor Surveillance System (BRFSS) indicated that slightly more than half of U.S. adults report drinking at least one alcoholic drink in the past month; this prevalence was higher among younger adults <35 years of age (70% among those aged 21-25 years and 64% among those aged 26-34 years) than those aged ≥35 years (59% among those 35-54, 45% among those 55+). 24 Among adults who consume alcohol, about two thirds exceeded the 2010 U. S. Dietary Guidelines for moderate alcohol use (defined as one drink a day for women; more than two drinks a day for men). The percentage was higher among younger adult drinkers <35 years of age (82% among those aged 21-25 years and 76% among those aged 26-34 years) than adults aged ≥35 years (68% among those 35-54, and 52% among those 55+). 24 In 2011, about 18% of adults reported binge drinking at least once in the past month, and this percentage was highest among younger adults (Table 1) . 25 Although young adults (aged 25-44 years) reported binge drinking less frequently than older adults (aged ≥ 65 years), they tend to drink more during each episode (Table 1) . 24 These data show that excessive alcohol use is a significant problem among adults aged 18-44 years. This time of life may present a unique window of opportunity for healthcare providers to talk with their patients about the cancer risk associated with alcohol use and how to reduce that risk by reducing excessive drinking.
WHAT IS ALCOHOL SCREENING AND BRIEF INTERVENTION?
Alcohol SBI is an effective, quick, and inexpensive tool to identify adults across the spectrum of alcohol misuse and help them reduce the amount they drink. [9] [10] [11] 20, 26 CDC uses the term SBI as per mid-1990s research referring to screening and brief intervention. The Substance Abuse and Mental Health Services Administration initiated a grant program to encourage SBI implementation and included "RT" for the referral to treatment aspect of addressing dependence. 20 A National Academy of Medicine recommendation called for community-based screening for health risk behaviors, including substance use, which led to the development of the SBIRT model. 20 Many patients who drink too much are not dependent upon alcohol. 27 Data from the National Survey on Drug Use and Health (2009) (2010) (2011) found that 90% of people who drink excessively did not meet criteria for dependence upon alcohol, and this percentage was similar for younger adults (88% among those aged 18-24 years and 89% among those aged 25-34 years). 27 Because excessive alcohol use is a significant cause of preventable morbidity and mortality among young adults, healthcare providers can help them by implementing alcohol SBI in their practices. Healthcare providers can describe the harms associated with excessive alcohol use and explain that many of these harms occur more frequently among young adults. 20 Elements of motivational interviewing (an approach that focuses on a collaborative conversation to strengthen an individual's commitment and motivation to change their behavior) can be helpful. 28 These elements include giving feedback to the patient about their consumption-listening to learn how the patient feels about the pros and cons of their drinking, and helping the patient figure out options for next steps. 20 Evidence suggests that messages that highlight the benefits of engaging in a healthy behavior are effective in encouraging that behavior, 29 so framing consumption of moderate or less use of alcohol as a way to reduce cancer risk may be effective in reducing excessive alcohol use. Many people respond positively to alcohol SBI and reduce their alcohol use. 9, 10 Alcohol SBI has been recommended as an evidence-based, cost-effective clinical preventive service since 2004 by the U.S. Preventive Services Task Force (USPSTF) for all adults aged ≥ 18 years, including pregnant women, in primary care health settings. 9, 10 Given that consumption of alcohol in reproductive years can result in fetal alcohol spectrum disorders (FASDs), health professionals can also address risk for unwanted reproductive outcomes associated with an alcohol-exposed pregnancy in the young adult population. Findings from the USPSTF review indicate that compared with adults who did not receive brief counseling interventions, adults who did reported reduced weekly alcohol consumption (by 3.6 drinks/ week); reduced episodes of binge drinking (12% more participants); and increased compliance with recommended drinking limits (11% more participants). 9 Binge drinking is also sometimes referred to as "heavy episodic drinking." 30 According to the National Commission on Prevention Priorities, alcohol SBI is ranked in the top five among clinical preventive services, even above breast and cervical cancer screening, based on the clinically preventable burden of disease and cost effectiveness of the intervention. 31 Alcohol SBI involves the use of a valid screening instrument to determine if a person is drinking too much. If they are, screening is followed by assessment and counseling and treatment or referral if indicated. A variety of screening instruments are available. In 2013, the USPSTF indicated the following as screeners of choice: a single-question screener (the National Institute on Alcohol Abuse and Alcoholism single question screener is given as an example), the three-question abbreviated Alcohol Use Disorders Identification TestConsumption (AUDIT C), and the ten-question AUDIT. 10 However, the USPSTF plans to update the review of this topic and may have different recommendations in the near future. WHO recommends that the AUDIT be modified based upon the standard drink size of the country in which it is being used, which helps clinicians better identify patients who require additional assessment. 32 Some well-known and validated screening tools (such as the CAGE and T-ACE, which was developed for pregnant women specifically) are often used in primary care settings to assess alcohol dependence but focus on dependence and do not assess individual patterns of alcohol consumption. 10 In 2014, CDC published a ten-step guide to help primary care practices conduct planning and implementation for SBI for risky alcohol use as a part of routine practice. 20 These CDC guidelines include modified versions of AUDIT C and AUDIT, which include modifications based on standard U.S. drink sizes and gender differences in number of drinks consumed per binge. These versions are called AUDIT 1-3 (U.S.) and AUDIT (U.S.), respectively ( Figure  1) . Patients who drink too much or exceed guidelines according to screening/assessment results receive counseling and may also require treatment and referral to treatment. 9, 10, 20 Brief counseling sessions or interventions allow a healthcare provider to discuss their patient's alcohol use in relation to their health and help the patient reduce drinking if that is the patient's desired goal. Patients who are found to have indications of dependence can be prescribed pharmacotherapy, referred to intensive outpatient or inpatient treatment programs, or referred to 12-step programs like Alcoholics Anonymous. 9, 20, 26 It is important for providers to have a list of referral services and to plan to address patients who may need to utilize them. 20 
WHAT IS THE PREVALENCE OF ALCOHOL SCREENING AND BRIEF

INTERVENTION?
Limited surveillance data suggest that alcohol SBI is rarely used despite the fact that significant policy and public health efforts have been enacted to promote its implementation in primary care for some time. 33 In 2011, only one in six U.S. adults reported ever discussing alcohol use with a doctor or healthcare professional according to a CDC report based on BRFSS data from 44 states and the District of Columbia. 33 Even fewer adults discussed alcohol use with a healthcare provider in the previous year (Figure 2) . Although the prevalence of ever discussing alcohol use with a healthcare provider was higher among young adults, it was still quite low, representing a significant missed opportunity to intervene with young adults to reduce their risk of cancer and other health problems (Figure 2 ).
In 2011, even among people who reported binge drinking, only one in four reported ever discussing alcohol use with a health professional. 33 This represents a missed opportunity to intervene on behalf of the patient's health. 34, 35 In a representative sample of young adults (some in college and others not) from the NEXT Generation Health Study, three in four (71%) reported seeing a physician in the previous year. Of those who saw a physician, most reported being asked about alcohol use (77%), although only one in three (36%) of those who reported drinking or being drunk six or more times in a month were asked to reduce their drinking. 34, 35 Among young adults aged 18-39 years who responded to an Internet panel, many (67%) reported seeing a doctor in the past year; however, of those who exceeded National Institute on Alcohol Abuse and Alcoholism drinking guidelines, only 14% were asked and advised about risky drinking patterns and 7% advised to cut down on drinking. 35 A lower percentage of those aged 18-25 years were asked about drinking compared with other young adults, even though this age group was more likely to exceed drinking guidelines. 35 
EFFORTS TO INCREASE USE OF ALCOHOL SCREENING AND BRIEF
INTERVENTION
Multiple policy and public health efforts have been enacted to increase the provision of alcohol SBI. As a grade B USPSTF-recommended clinical preventive service, alcohol SBI is covered by most health insurance plans under the Affordable Care Act without additional cost-sharing by the patient. 36 Further, a variety of providers in a primary care practice can successfully conduct and bill for alcohol SBI, including physicians, nurses, clinical social workers, and psychologists, so that it is not incumbent on only one type of provider to ensure that screening is conducted as a part of usual care. 37 Although the USPSTF recommendation is based on the effectiveness of alcohol SBI for adults in primary care settings, some organizations have recommended its use in healthcare settings other than primary care. The American College of Obstetricians and Gynecologists recommends that all women seeking obstetric-gynecologic care be screened for alcohol use at least yearly and within the first trimester of pregnancy. 38 The American College of Surgeons Committee on Trauma requires that all Level I and Level II trauma centers screen patients for risky alcohol use and provide a brief intervention to those who screen positive. 39 Despite policy and broad-level public health efforts to increase the provision of alcohol SBI, data suggest that it is not routinely done in primary care. Implementation barriers expressed by health professionals include lack of time, training, and self-efficacy; discomfort discussing the topic with the populations at risk because of the provider's alcohol use; perceptions of difficulty with working with people who have substance use issues; and lack of insurance coverage. The CDC guide, "Planning and Implementing Screening and Brief Intervention for Risky Alcohol Use," 20 was designed to help providers address many of the aforementioned issues, but a multilevel approach at provider, practice, and varying health systems levels is needed.
Further, some question the effectiveness of alcohol SBI in clinical settings despite significant evidence-based research, a USPSTF recommendation since 2004, and studies of efficacy. 40 It has been suggested that the use of electronic SBI for alcohol SBI delivery, which received the recommendation of the Community Preventive Services Task Force in 2012, 41 could be effective in increasing alcohol SBI implementation as a "stand-alone" measure or in conjunction with traditional methods. E-SBI tools and approaches represent areas of further research and development that could potentially increase provision of the service to young adults if the tools are readily available, user-friendly for the majority of the population, and focus on drinking standards consistent with U.S. guidelines for overall health. Further, linking alcohol SBI to preventive services for other risky behaviors and mental health problems is also suggested for future consideration/research to increase the implementation of this clinical preventive service. 40 
WHAT IS CDC DOING TO PROMOTE ALCOHOL SCREENING AND BRIEF
INTERVENTION?
Multiple federal agencies, including CDC, have worked for some time to increase the implementation of alcohol SBI in primary care settings. CDC has partnered with national health organizations and academic institutions to focus on changes at the systems level to implement alcohol SBI in primary care as a means of preventing FASDs. 42 Since 2014, CDC has funded FASD Practice and Implementation Centers to promote alcohol SBI at the health systems level as a means of preventing FASDs. 42 This work continued as CDC efforts begun in 1991 to address FASDs. CDC also developed a five-question module to assess the prevalence of alcohol SBI as reported by U.S. adults who had a checkup in the previous 2 years, and these questions were added to several state BRFSS surveys in 2014. 43 Findings indicate that although most U.S. adults (76.6%) report being asked about alcohol use, only a third (32.9%) are screened as recommended by the USPSTF guidelines (which includes an assessment of binge drinking). Even among binge drinkers who were asked if they drink, only one in three were offered advice about what level of drinking is harmful or risky to their health, and only one in six were advised to reduce their drinking. 43 It is important that providers find out the patterns of consumption of their patients using validated instruments and not just find out if they drink or if they are dependent upon alcohol. 20 
TYING ALCOHOL SCREENING AND BRIEF INTERVENTION TO CANCER PREVENTION IN A CLINICAL SETTING
Alcohol use was estimated to contribute to 18,200-21,300 deaths from cancers of the oral cavity, pharynx, larynx, esophagus, liver, colon, rectum, and female breast in 2010, accounting for about 3%-4% of all cancer deaths in the U.S. 44 Because alcohol use is a common risk factor for cancer among young adults, reducing or discontinuing alcohol use may help to reduce their risk of cancer.
There are studies that suggest that physician advice is effective in helping cancer patients reduce their alcohol consumption and limited studies also suggest that SBI is effective at reducing consumption in patients with chronic diseases including hypertension where diastolic blood pressure was also reduced. [45] [46] [47] [48] [49] in 2009 found that fewer than half were aware that alcohol caused cancer and suggested that efforts, including initiatives to increase awareness of the long-term health consequences of alcohol use, were needed to reduce alcohol consumption among adults, particularly those aged 18-44 years. 50 A study of adults in the United Kingdom found that, regardless of age, fewer than half identified cancer as a consequence of alcohol use when offered a selection of seven health conditions and that awareness differed by cancer type, with 18.0% aware of the link with breast cancer and 80% with liver cancer although a considerable fraction incorrectly considered some cancers such as brain cancer to be caused by alcohol use. 51 A study of college students aged 18-25 years showed that most respondents knew about the association between alcohol use and liver cancer (86.0%), colorectal cancer (60.0%), and head and neck cancer (23.0%), but only 3% were aware that alcohol use was a risk factor for breast cancer. 52 Better understanding of the cancer risk associated with alcohol use may prompt some young adults to reduce their alcohol use. Alcohol SBI is effective at reducing excessive alcohol use, and healthcare providers can also counsel patients that lower levels of consumption or abstinence may reduce cancer risk. However, providers have to be informed about the relationship between cancer and alcohol themselves. General practitioners in New South Wales and South Australia reported having broad understanding of alcohol as a cancer risk factor but not detailed knowledge of the associated cancer types and some misunderstandings of the causal links. Further, they often did not raise the issue of alcohol use with their patients unless the patients were aged 45-49 years and there was evidence of dependence, suspicion of binge drinking with young people, abnormal biochemical test results, or other factors that suggested an issue with alcohol use. 53 The risks of some cancers, including those of the mouth, pharynx, larynx, and esophagus, are even higher for people who use both alcohol and tobacco. Risky alcohol use is highly correlated with cigarette smoking, and for patients who smoke, it may be helpful for successful tobacco-cessation efforts to encourage them to also abstain from alcohol. 54 Counseling by healthcare providers can be instrumental in changing health-related behaviors. 55 A recent study using BRFSS data examined five health-related behaviors, including avoiding tobacco use, limiting alcohol consumption, getting enough physical activity, maintaining a healthy weight, and getting enough sleep. Results showed that only about one in 20 young adults aged 21-44 years reported engaging in all five of the aforementioned behaviors and fewer than a third reported at least four of these behaviors. 56 The authors state that the impact of interventions could be increased by a comprehensive approach addressing multiple risk factors. When counseling young adults, healthcare providers can frame limiting alcohol consumption as part of a healthy lifestyle that will reduce the risk of several chronic diseases, including cancer.
Some young adults may have risk factors that put them at higher risk of cancer, such as a family history of breast cancer or possessing variant alcohol dehydrogenase genes. The few studies that have examined the interaction between alcohol use and family history of breast cancer have not found evidence of a synergistic association. 57 A recent meta-analysis found weak to moderate evidence of an inverse association between the fast metabolizing ADH1B*2 and ADH1C*1 alleles and cancer of the oral cavity and pharynx, although the authors cautioned that bias could not be ruled out. 58 Regardless, healthcare providers can advise young adults already at high risk of cancer that there are some risk factors, such as alcohol use, that can be modified to reduce their cancer risk. 59 
CONCLUSIONS
Early adulthood represents a significant opportunity to address a common preventable risk factor for cancer: risky drinking. Even one drink a day can increase the risk for some forms of cancer. Alcohol SBI is an evidence-based clinical preventive service that is underutilized currently. Alcohol SBI holds promise as a way to address this risk through a conversation between providers and their young adult patients about reducing their alcohol consumption if they exceed guidelines for excessive use or are otherwise at risk for cancer outcomes. 
